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GEOSOLARTEMPERATURE CONTROL 
CONSTRUCTION AND METHOD THEREOF 

CROSS-REFERENCE TO RELATED 
APPLICATION SUBJECT TO GRANT FILED 

WITH FEDERAL GOVERNMENT 

In accordance with 37 CFRS404, the materials contained 
in this application may be subject of Federal Grant Applica 
tion No. DE-FOA-0000115 and therefore Applicant 
acknowledges that the Federal government may have a non 
exclusive, nontransferable, irrevocable, paid-up license to 
practice or have practiced for or on behalf of the United States 
the subject invention throughout the world. 

TECHNICAL FIELD 

The present invention relates generally to geoSolar tem 
perature control construction for buildings. More specifically, 
the present invention relates to a construction for and method 
of controlling building temperature by using both geo-ex 
change and Solar means. 

BACKGROUND 

With the increase in “green building goals and a desire to 
increase energy savings and conserve natural resources, it has 
become very desirable to examine new construction tech 
niques and methods of meeting the goals of energy conser 
Vation and improved use of non-renewable resources. One 
desire is to provide near or net Zero energy buildings where 
the annual energy to maintain comfort within the building 
envelope is met onsite through renewable resources. 

Additionally, it is highly desirable to effect improvements 
in climate change which is regarded as a priority of countries 
around the globe. Reducing usage of fossil fuels leads to 
decreases in greenhouse gas production in order to avoid 
potential negative impacts of climate change. 

It is also desirable to develop a clean and cost-effective path 
to a secure energy future, resulting in increased green job 
creation. 

SUMMARY 

A geoSolar temperature control building construction sys 
tem wherein a concrete wall defines a temperature delivery 
system, comprising the concrete wall having insulation on at 
least an outer Surface, the concrete wall structure positioned 
at a first elevation in the earth, the first elevation being below 
a frost line for a region where the building construction is 
located, a passive thermal transfer system comprising an 
inwardly facing Surface of the concrete wall having insulation 
removed at the first elevation to expose the concrete wall to 
thermal conditions at the first elevation and thermally couple 
the building to the earth, the concrete wall defining an exterior 
wall of the building construction generally near a floor slab, 
the floor slab positioned at a second elevation of the concrete 
wall above the first elevation, an active thermal transfer sys 
tem comprising a closed loop piping system having a plurality 
of a horizontally extending pipes disposed beneath the floor 
slab, the plurality of horizontally extending pipes further 
extending upwardly through the insulated concrete wall, a 
first thermal transfer liquid passing through the closed loop 
piping system, the first thermal transfer fluid receiving ther 
mal energy in the horizontally extending pipes beneath the 
slab from at least one temperature controlled Zone and 
actively transferring the thermal energy to the exterior walls, 
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2 
at least one window in the exterior wall, the exterior wall 
having a plurality of exposed surfaces on an inside of the 
exterior wall, the closed loop piping of the active thermal 
transfer system disposed adjacent the exposed Surfaces to 
transfer thermal energy into or out of the building and control 
interior building temperature, and, a geoSolar thermal transfer 
system comprising a solar collector and at least one vertically 
extending Solar recharge loop, the geoSolar thermal transfer 
system receiving Solar energy for storage in the earth beneath 
the building construction or discharging thermal energy from 
the ground to atmosphere to create the at least one tempera 
ture controlled Zone beneath the building construction. The 
geosolar temperature control building construction further 
comprising a plurality of temperature controlled Zones 
beneath the building construction. The geoSolar temperature 
control building construction wherein one of the plurality of 
temperature controlled Zones is a comfort Zone having a 
temperature of between about 50 degrees and 90 degrees. The 
geosolar temperature control building construction wherein 
the closed loop piping of the active thermal transfer system 
extends along a roof of the building. The geoSolar tempera 
ture control building construction wherein the geoSolar ther 
mal transfer system discharges thermal energy from the earth 
in the area adjacent the recharge loop in winter. The geoSolar 
temperature control building construction wherein the geo 
Solar thermal transfer system charges thermal energy in the 
earth in the area adjacent the recharge loop in Summer. The 
geosolar temperature control building construction wherein 
the insulated concrete wall is formed of one of cast-in-place 
concrete, pre-cast concrete, core-filled concrete block, or 
insulated concrete form. 
A geosolar temperature control building construction com 

prises an insulated concrete wall having a lower portion 
below grade elevation and an upper portion above the grade 
elevation, with the lower portion set a certain distance below 
a frost line for a location of the building, and the insulated 
concrete wall definingaportion of a building envelope, a floor 
slab disposed near grade elevation and adjacent to the insu 
lated concrete wall at the inside of the wall, the lower portion 
having an inwardly facing Surface with the insulation 
removed defining exposed concreteata depth below the grade 
elevation, the exposed concrete coupled to a temperature Zone 
and passively transferring thermal energy at a desired tem 
perature to the building envelope to buffer ambient tempera 
ture conditions, an active thermal transfer system comprising 
piping disposed within the upper portion of the insulated 
concrete wall having a first thermal transfer fluid therein, a 
geosolar thermal transfer system comprising at least one hori 
Zontally extending pipe beneath the floor slab, the at least one 
horizontally extending pipe in fluid communication with the 
active thermal transfer system, the active thermal transfer 
system having at least one pipe on a side of a window jamb So 
that the concrete wall at least one of said jamb, a sillor other 
interior surface of the exterior wall are thermally coupled to 
the building interior and deliver heat to or cool the building 
interior to maintain interior thermal comfort, the geoSolar 
thermal transfer system further comprising a Solar collector to 
charge or discharge thermal energy from a second thermal 
transfer fluid, the second thermal transfer fluid capable of 
being mixed with the first thermal transfer fluid to control 
temperature within the building envelope. The geoSolar tem 
perature control building construction wherein the at least 
one horizontal pipe of the geoSolar thermal transfer system 
beneath the floor slab creates temperature Zones beneath the 
building and the piping of the active thermal transfer system 
receives the thermal energy within the temperature Zone by 
passing the first thermal transfer fluid therethrough. The geo 
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Solar temperature control building construction wherein the 
geosolar thermal transfer system capable of storing thermal 
energy in or discharging thermal energy from the earth 
beneath the building construction. The geoSolar temperature 
control building construction wherein the stored thermal 
energy capable of being harvested for building warming. The 
geosolar temperature control building construction wherein 
the discharged thermal energy creates areas of decreased 
temperature which may be harvested for building cooling. 
A geoSolar temperature control building wherein an insu 

lated concrete wall defines a temperature delivery system, 
comprises a building envelope defined by an insulated con 
crete wall having an upper exterior portion generally above 
grade and an insulated foundation portion generally below 
grade, the insulated concrete foundation portion extending 
below a frost line for a location of the building and having an 
inwardly facing Surface being exposed to transfer thermal 
energy with the earth at a depth below the frost line, the 
insulated concrete foundation portion defining a thermal 
exchange and storage area in the earth below the building 
which define a plurality of temperature Zones, an active ther 
mal transfer system having a first thermal transfer fluid and a 
plurality of pipes extending upwardly into the building enve 
lope and a plurality of distribution loops extending Substan 
tially vertically into the earth and beneath the building, a 
geosolar thermal transfer system having a second thermal 
transfer fluid and a plurality of recharge loops extending 
Substantially vertically into the ground, the recharge loops 
charging or discharging the earth with thermal energy, the 
plurality of distribution loops absorbing or discharging the 
thermal energy and passing the first thermal transfer fluid into 
the building envelope, the exterior wall having a plurality of 
windows, at least one exposed wall Surface on an interior of 
the building, at least one of the plurality of pipes disposed 
within the upper exterior portion of the building, the exposed 
wall Surface radiating or absorbing thermal energy trans 
ferred from the at least one of the plurality of pipes to control 
interior building temperature; and, the geoSolar thermal trans 
fer system further comprising a Solar collector for collection 
of Solar energy or discharge of thermal energy, the Solar 
collector in thermal communication with the second thermal 
transfer fluid and the plurality of recharge loops. The geoSolar 
temperature control building wherein the plurality of distri 
bution loops and the plurality of recharge loops are Substan 
tially vertically oriented beneath said floor slab. The geosolar 
temperature control building wherein the plurality of 
recharge loops are surrounded by the plurality of distribution 
loops. The geoSolar temperature control building wherein the 
first thermal transfer fluid is separate from the second thermal 
transfer fluid. 
A method of controlling building temperature utilizing the 

building walls, comprising the steps of storing energy in a 
thermal exchange area in the earth beneath a building, the 
thermal exchange area defined by an insulated concrete foun 
dation wall set at a level lower than standard foundation frost 
lines, thermally coupling and passively transferring thermal 
energy between the building foundation wall and the thermal 
exchange area by removing insulation from the inside Surface 
of a lower portion of the insulated concrete foundation wall 
and also passively transferring thermal energy between the 
thermal exchange area and an uninsulated floor slab, actively 
transferring the thermal energy from the thermal exchange 
area upwardly through one or more pipes in a building exte 
rior wall, transferring the thermal energy through the building 
exterior walls to surfaces exposed to an interior space, adja 
cent at least one of windows or doors in said exterior wall, 
radiating or absorbing the thermal energy through the 
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4 
exposed surfaces to maintain interior thermal comfort, and, 
charging thermal energy into the thermal exchange area by 
collection of solar energy, or discharging thermal energy from 
the thermal exchange area via night sky radiation, whereby 
the building envelope becomes the temperature delivery sys 
tem. 

BRIEF DESCRIPTION OF THE ILLUSTRATIONS 

In order that the invention may be better understood, 
embodiments of the Geosolar Temperature Control Construc 
tion and Method thereof inaccordance with the present inven 
tion will now be described by way of examples. These 
embodiments are not to limit the scope of the present inven 
tion as other embodiments of the Construction and Method of 
the present invention will become apparent to one having 
ordinary skill in the art upon reading the instant description. 
Examples of the present invention are shown in figures 
wherein: 

FIG. 1 is a view of a building section of one embodiment of 
an exemplary geoSolar building construction; 

FIG. 2 is a view of the construction of FIG. 1 depicting the 
differing temperature Zones when the system operates in an 
opposite season from FIG. 1; 

FIG. 3 is a foundation plan view of the building of FIG. 1 
utilizing the geosolar building construction; 

FIG. 4 is a section detail view of an exterior building wall 
of the exemplary geosolar construction of FIG. 1; 

FIG. 5 is a detail section view of the central portion of the 
exemplary geoSolar building construction of FIG. 1; 

FIG. 6 is a plan section view of an exterior wall and window 
of the exemplary geosolar building construction; 

FIG. 7 is a view of a building section of a second embodi 
ment of an exemplary geoSolar building construction; 

FIG. 8 is a foundation plan view of the second embodiment 
of FIG.7: 

FIG.9 is a view of a building section of a third embodiment 
of a geoSolar building construction; 

FIG. 10 is a foundation plan view of the third embodiment 
of the geoSolar building construction; and, 

FIG. 11 is a flow chart depicting an exemplary method of 
operation. 

DETAILED DESCRIPTION 

It is to be understood that the invention is not limited in its 
application to the details of construction and the arrangement 
of components set forth in the following description or illus 
trated in the drawings. The invention is capable of other 
embodiments and of being practiced or of being carried out in 
various ways. Also, it is to be understood that the phraseology 
and terminology used herein is for the purpose of description 
and should not be regarded as limiting. The use of “includ 
ing.” “comprising,” or “having and variations thereofherein 
is meant to encompass the items listed thereafter and equiva 
lents thereofas well as additional items. Unless limited oth 
erwise, the terms “connected.” “coupled, and “mounted.” 
and variations thereofherein are used broadly and encompass 
direct and indirect connections, couplings, and mountings. In 
addition, the terms “connected' and “coupled and variations 
thereof are not restricted to physical or mechanical connec 
tions or couplings. 
As shown in the various FIGS. 1-10, a geosolar building 

construction is depicted. The geoSolar construction utilizes 
the more constant temperature of the earth and a thermal 
exchange and storage area beneath the building to passively 
transfer energy to the building via contact with the slab and 
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coupling with portions of the foundation walls. The geoSolar 
construction also actively transfers energy from the thermal 
exchange and storage area by pumping thermal energy trans 
fer fluid through pipes extending from the earth into the 
exterior walls of the building to either remove orgain thermal 5 
energy. Additionally, Solar energy is utilized to create tem 
perature Zones within the one or more thermal exchange and 
storage areas beneath the building. These Zones are used by 
the passive and active thermal transfer systems to create com 
fortable indoor temperatures. In combination, the geoSolar 
temperature control construction yields the potential of prac 
tical near and net Zero energy buildings where the annual 
energy to maintain comfort within the building envelope is 
met on-site through renewable resources and the temperature 
stabilizing mass of the ground enclosed by the building foun 
dation. Greater thermal comfort is made possible by way of 
the temperature buffering qualities of the earth-coupled 
building mass that yields Mean Radiant Temperatures (MRT) 
along the inside of exterior walls, floors and ceilings to main 
tain year-round comfort. 

Referring now to FIG. 1, a building section view of a first 
embodiment of the geosolar building construction 10 is 
depicted. The construction provides for both passive and 
active thermal transfer as well as charging and discharge by 
geosolar means. It should be briefly noted that although 
FIGS. 1 and 2 are section views, any cross-hatching indicative 
of a section cut has been removed for sake of clarity of the 
systems and components depicted. The section view of build 
ing 10 depicts a roof 12 which may be formed of concrete or 
other materials and also includes some amount of insulation 
between the exterior roof surface and the interior of the build 
ing 10. For example, exterior roof material could beformed of 
metal, shingle roofing, or other materials including but not 
limited to single ply membranes any of which have an under 
lying insulation layer or material. These materials are how 
ever merely exemplary and should not be considered limiting. 
Supporting the roof 12 are at least a first wall 14 and a second 
wall 16. Each of the first wall 14 and second wall 16 extend 
from the roof 12 into the earth E supporting the building. This 
creates a thermal exchange and storage area in the ground 
beneath building 10 generally wherein temperature Zones are 
created. The walls 14, 16 may each extend continuously in a 
single piece or may be defined by multiple pours of concrete. 
Alternatively, the concrete walls 14, 16 may be formed of 
precast or cast-in-place concrete with exterior insulation, 
concrete block with mortar-filled cores with exterior insula 
tion or insulated concrete forms. In any event, the concrete, 
precast or poured, is insulated on at least exterior sides in 
order to limit or eliminate thermal transfer through the con 
crete from interior to exterior or vice-versa. Additionally, if 50 
insulated concrete forms are utilized, the insulated concrete 
form should be understood to be insulated on both sides— 
interior and exterior—of the wall. The walls 14, 16 may be 
formed of concrete alone or in combination with steel beams 
in order to provide a building frame or skeleton upon which 
the concrete is poured or otherwise connected. The walls 
14.16 may also be connected with wood frame structures. The 
walls 14, 16 may have preformed apertures through which 
piping may extend as described further herein. The exterior 
and interior finishes of the building 10 may be comprised of 60 
various known materials which are known in the art of build 
ing construction. These materials are not shown since they 
will be understood to one of ordinary skill in the art and would 
render visualization and understanding of the energy relevant 
components of the building difficult to ascertain. 
The building 10 further comprises at least one floor 20, 

generally at ground level. The floor 20 is also formed of 
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6 
concrete or other known material which is known in the art of 
building construction. According to the exemplary embodi 
ment depicted in FIG. 1, the exemplary building 10 further 
comprises a second floor 22 which extends generally between 
the first wall 14 and second wall 16. The building 10 also 
comprises a central support wall 17 extending between the 
floor 20 and the roof 12. 
At the bottom of the first and second walls 14, 16 are 

foundation footings 18. These footings 18 are disposed within 
the earth E surrounding the building 10 and transfer the 
weight of the building to the earth E. The footers 18 are 
disposed at a depth which is some preselected distance below 
a frost line. The footings 18 may also have some amount of 
insulation 53 (FIG. 4) along all or some of the structures. 
As previously described, the building 10 includes an active 

thermal transfer system 30. The active thermal transfer sys 
tem 30 provides active thermal transfer between the building 
10 and the earth E to buffer from external ambient conditions 
as well as regulate indoor temperature conditions. The active 
thermal system 30 receives thermal energy in the comfort 
Zone Z, beneath the floor 20 and circulates the thermal energy 
through the building 10. The active thermal transfer system 
30 includes at least one pump 32 and at least one thermal 
transfer distribution loop 34. The loop 34 may be defined by 
a pipe having a thermal transfer fluid therein. Although the 
loop 34 is defined by one fluid flow, one or more pipes may be 
used. In the instant embodiment, a first piping portion 36 
extends either within or beneath the floor 20. This provides 
one means of transferring energy from the earth to the system 
30 within the building 10. The distribution loop 34 also com 
prises a fluid flow pipe 38 in fluid communication with pipe 
36 and extending upwardly through the first and second walls 
14, 16. The loop 34 is also defined by at least one fluid flow 
pipe 39 extending within or immediately beneath the roof 
material 12. The various pipes 36, 38 and 39 generally enve 
lope the building 10 and are in fluid communication with each 
other and with the at least one pump 32, and in thermal 
communication with the earth E beneath the floor 20. The 
distribution loop 34 moves a first thermal transfer fluid, such 
as water or other liquid, through the exterior walls and 
through or just under the floor slab 20 of the building 10. In 
operation, the distribution loop 34 actively transfers thermal 
energy between the earth E and the building either from the 
building 10 to the earth E or from the earth E to the building 
10. For example, in the winter, when the Earth temperature is 
greater than the outside temperature, the fluid will receive 
thermal energy beneath the floor 20, and transfer the energy to 
the walls 14, 16 and the roof 12. In the summer, when the 
outside temperature is greater than the Earth temperature, the 
temperature beneath the floor 20 will cool the fluid in system 
30 which cools the walls 14, 16 and roof 12. 

In addition to the active thermal transfer system 30, the 
building 10 further comprises a geosolar thermal transfer 
system 40, which converts solar energy to fluid thermal 
energy within a second thermal transfer fluid. Such as water or 
other liquid, within the solar thermal transfer system 40. The 
geosolar thermal transfer system 40 either charges or dis 
charges thermal energy with the earth beneath the building 10 
in one or more thermal exchange and storage areas. This 
creates radial thermal Zones. The geoSolar thermal transfer 
system 40 includes at least one solar collector 42 which 
collects Solar energy and passes that energy to the second 
thermal transfer fluid. The solar collector 42 is shown posi 
tioned on the building roof 12, however, the solar collector 42 
may alternatively be positioned on an awning, building side 
or any combination thereof. The solar thermal transfer system 
40 also includes a pump 44 to move the fluid through at least 
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one pipe 46 disposed within the central wall 17. The pipe 46 
continues extending downward through the floor 20 and into 
a geoSolar recharge loop 48. This loop transfers thermal 
energy to the earth Surrounding the loop 48 so that the energy 
may be stored for later harvesting. Alternatively, thermal 
energy may be removed from this thermal exchange area to 
and provided to the building 10 for purpose of heating. For 
example, heat may be stored in the Summer for winter use and 
coolness, by way of heat removal, may be created and stored 
for Summer use. The Solar recharge loop piping 48 may 
extend as much as 100 feet or more into the earth. The at least 
one pipe 46 is insulated where it passes through the building 
and into the earth E below the floor 20. The length of the 
insulated portion may depend on the thermal conditions of the 
region where the building 10 is located and the time it takes 
stored heat to travel from the hot core Zone Z, to the comfort 
Zone Z, close to the building. 

Referring still to FIG. 1, beneath the building 10, various 
Zones are formed in the thermal exchange and storage area by 
the thermal transfer of energy to the earth from the geosolar 
thermal transfer system 40. As shown in FIG. 1, a plurality of 
thermal Zones are established about the geoSolar recharge 
loop 48. The Zones shown about the geosolar recharge loop. 48 
are generally indicative of the late Summer/early fall season. 
From late winter/early spring until late summer/early fall, the 
Solar collector 42 collects energy and transfers that thermal 
energy to the second fluid that runs through the geoSolar 
recharge loop 48. This heats the earth Ebeneath the building, 
and most specifically in the hottest Zone Z immediately 
Surrounding the loop 48. Moving radially outward, as the 
temperature is slightly less a warm Zone Z, is defined. Mov 
ing further radially outward from there, a comfort Zone Z, is 
defined. This Zone may have a temperature range of between 
about 50-90 degrees, more preferably about 60-80 degrees 
and even more preferably about 65-72 degrees Fahrenheit or 
warmer. Moving further outwardly, the thermal exchange and 
storage area under the building is surrounded by a somewhat 
cooler Zone Z generally having the more constant tempera 
ture of the earth typical for the region at a specific depth. 
These Zones are generally defined by the temperature gradi 
ents moving radially outward from the loop 48. With the Zone 
Z, Surrounding the recharge loop 48 being the hottest, the 
thermal energy in this area is stored and radiates toward the 
building so that it may be harvested in the winter for main 
taining comfortable warmth within the building. In the Zone 
of comfort Z, the building 10 receives thermal energy pas 
sively by way of interface with the non-insulated lower area 
15 (FIG. 4) of the walls 14.16 and contact with the floor slab 
20. Thus the building outside temperature is buffered by the 
comfort Zone Z, and by exterior insulation through both 
active and passive means. 

Referring now to FIG. 2, the same view of FIG. 1 is 
depicted but the season is changed to late winter/early spring 
for purpose of explanation the seasonal variation in the Zones 
of the thermal exchange area or thermal storage reservoir 
beneath the building. By late winter or early spring, the Zone 
closest to the recharge loop 48 is the coldest Z, and the next 
Zone Z moving radially outwardly is cool but not quite as 
cold. The next adjacent Zone is the comfort Zone Z, prefer 
ably having a temperature range of about between 60-80 
degrees and more specifically in the range of about 62-78 
degrees Fahrenheit. Beyond this radial distance, the tempera 
ture is the more constant temperature of the earth typical for 
the region at similar depth, the earth Zone Z. In order to make 
the area around the recharge loop 48 coldest, the geoSolar 
thermal transfer system may be operated at night to discharge 
thermal energy from the earth to the sky in what is termed 
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night sky radiation. As a result of this night sky radiation and 
discharge of thermal energy, the ground beneath the building 
10 is cooler than would otherwise be possible, creating cool 
ing storage, by removal of thermal energy, for the Summer 
season during which time the thermal exchange and storage 
area beneath the building warms in order to create the hot 
Zone Z by the end of the summer that will further create 
comfort for winter harvesting. 

Referring now to FIG. 3, a foundation plan view of the 
active thermal transfer system 30 is depicted. With the active 
thermal transfer system shown, the pump 32 is seen in fluid 
communication with the serpentine pipe 36 layout beneath 
the floor slab 20. Also extending upwardly from the horizon 
tally extending pipes 36 are multiple upwardly extending 
pipes 38 which pass through the first and second walls 14, 16. 
The pump 32 circulates a first thermal transfer fluid through 
the horizontal piping 36 and the vertical wall piping 38 as well 
as the roof piping 39 to actively heat the internal areas of the 
building 10 or to absorb heat and effect cooling in the building 
10, depending on the season. 
The foundation plan view also depicts two geoSolar 

recharge loops 48 extending downwardly beneath the build 
ing 10. In reference to FIGS. 1, 2 and 3, the exemplary 
building 10 has two geoSolar recharge loops 48 and two active 
thermal transfer systems 30. However, this description is 
merely exemplary and should not be considered limiting. Due 
to the horizontal and vertical piping 36.38 of the active ther 
mal transfer system 30, the exemplary system 30 is termed a 
hybrid system. 

Referring now to FIG.4, a detail section view of the wall 14 
is depicted. For purpose of understanding, on the left side of 
the wall 14 is the building exterior and on the right side of the 
wall 14 is the building interior including the second floor 22. 
At the upper end of the wall 14 is the roof 12. At the bottom 
of the wall 14 is the footing 18, which provides support for the 
building wall 14. Along the outer surface of the wall 14 is at 
least one layer of insulation 50. The footing insulation 53 may 
cover at least the upper surface of the footing 18. Along the 
inner surface of the wall 14 is an inner layer of insulation 52, 
in the case of insulated concrete form walls. The inner insu 
lation 52 is removed at some depth below the surface of the 
earth E. In this area, the wall 14 is exposed to the temperature 
of the earth at the depths where temperature is within a 
desired Zone. This allows passive transfer of thermal energy at 
these depths to the building envelope. Additionally, as one 
skilled in the art will recognize, the temperature at these 
depths is closer to the earth constant than at the Surface. 
Accordingly, the building 10 is coupled to the earth E for the 
passive thermal transfer of energy. In a further alternative 
embodiment, for instance having core-filled concrete block 
and concrete walls, it is desirable to maximize the insulation 
to the outside of the wall and provide full thermal coupling to 
the comfort Zone Zc temperature of the earth close to the 
building and the interior comfort Zone temperature of the 
building. However, although shown with inner insulation, it 
should be understood that any of the embodiments described 
may be utilized with minimal or no inner insulation and 
should be considered within the scope of the present embodi 
ment. 
The pump 32 is shown schematically at the ground level 

with the distribution loop 34 of the active thermal transfer 
system30. The pipes 36 provide input and output flows to and 
from the pump 32. Additionally, the upwardly extending pipe 
38 is also shown passing through the inner insulation 52 and 
upwardly through the wall 14. As can be understood, the walls 
14, 16 must have apertures allowing the pipes to pass there 
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through. Near the roof 12, the pipe 38 is curved to define or 
otherwise couples with the roof pipe 39. 

FIG. 4 also depicts, clearly, two modes of thermal commu 
nication between the building 10 and the earth E. First, the 
building 10 can passively transfer thermal energy through the 
exposed portion 15 of the insulated concrete wall 14. Second, 
the building is actively transferring energy to and from the 
earth via the active thermal transfer system 30 through 
exposed portions of the building interior. By exposed portions 
of the building interior or interior surface of exterior wall, 
Applicant means non-insulated, which should be understood 
to include either of both of actually exposed interior surfaces 
as well as surfaces covered by, for instance, drywall, either of 
these however not being covered with insulation. Such con 
struction thermally couples the building interior with the 
thermal transfer pipes within the walls of the building. 

Referring now to FIG. 5, a section detail of the central area 
of the building 10 is shown and the geosolar thermal transfer 
system 40. Extending between the roof 12 and the floor 20 is 
the central support wall 17. Passing upwardly through the 
central wall 17 is the piping 46 which extends upward to the 
Solar collector 42 and down to the geoSolar recharge loop 48 
in the earth. The flow of a second thermal fluid transfer fluid 
is caused by the pump 44 which is connected at input and 
output ends to the pipe 46. This defines a fluid flow loop. In 
operation, the pump 44 causes flow through piping 46 up to 
the solar collector 42 where the second thermal transfer fluid 
receives solar energy collected by the collector 42. The sec 
ond thermal transfer fluid next moves downwardly through 
the pipes 46 and into the recharge loop 48. In this area, the 
energy of the second thermal transfer fluid is transferred to the 
earth E. Alternatively, the second thermal fluid may remove 
energy from the earth E and discharge to atmosphere through 
the collectors 42 via night sky radiation. 

Referring now to FIG. 6, a plan section view through an 
exterior window in one of the exterior walls 14, 16 is depicted. 
The wall 16, for example, is sectioned in the area of a window 
60 and the wall 16 is not insulated in the window sill 62 and 
the vertical surfaces 64 adjacent the frame of the window. 

Adjacent the window 60, within the wall 16, are one or 
more of the upwardly extending pipes 38. The pipes 38 move 
the first thermal transfer fluid through the wall 16 and the 
thermal energy is transferred through the exposed areas of the 
wall 64 and the sill 62 to the building interior to balance the 
area of greatest thermal energy loss at the window itself. In 
effect, the energy within the wall 16 and the piping 38 radiates 
through the exposed concrete 64 and window sill 62 to either 
heat the building interior in winter or remove heat from the 
building interior in Summer. Although a single window pair 
60 is depicted, the construction may be used at one or more 
various exterior windows to provide radiating thermal energy 
transfer throughout the building 10. 

Referring now to FIGS. 7 and 8, a second embodiment of a 
geosolar temperature control construction system is depicted 
wherein the portion of the active thermal transfer system 
below the floor slab 120 is substantially horizontal. In this 
embodiment, as opposed to the hybrid embodiment of FIGS. 
1-6, there are no vertically extending recharge loops. Thus 
this system is termed a horizontal system for purpose of 
distinguishing from the alternate embodiments. In addition to 
the active thermal transfer system 130, the embodiment also 
comprises a passive thermal transfer means as well as geoso 
lar thermal transfer system 140. 

Referring initially to FIG. 7, a section view of a building 
110 is depicted. In this view of building 110, a plurality of 
substantially horizontal pipes 135 are positioned beneath the 
floor slab 120. These pipes 135 may be formed of various 
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10 
plastics or other materials and are of larger diameter for larger 
thermal storage capacity. Above these pipes 135 are one or 
more pieces of insulation, such as foam insulation. The insu 
lation 121 functions to retain thermal energy within and 
below the piping 135. Additionally, one or more manifold 
pipes 136 may connect the segments of piping 135. The 
piping 135 and one or more manifold pipes 136 are in fluid 
communication with a pump 132 to force a first thermal 
transfer fluid upwardly through the walls 14, 16 via upwardly 
extending piping 138 and on to the roof piping 139. This 
provides an active thermal transfer system 130 within the 
building 110. 
The second embodiment also provides a passive thermal 

transfer means. As described with the first embodiment, the 
second embodiment provides building coupling with the tem 
perature regulated comfort Zone of the earth beneath the 
building 110. As with the first embodiment, the insulated 
concrete or concrete block wall, or insulated concrete form 
for example, has the insulation inside the foundation wall 
removed at a preselected depth below the frost line in order to 
couple the building 110 to this Zone oftemperature within the 
earth E. 
A third form of temperature regulation occurs from the 

geosolar recharge system 140. The geoSolar recharging 
occurs by charging or discharging of thermal energy in order 
to heat or cool the earth Ebeneath the slab 120 and in the area 
of piping 135. Additionally, the geoSolar recharge system 
may be utilized to heat or cool the thermal transfer fluid of the 
active thermal transfer system 130 by mixing the first thermal 
transfer fluid with a second thermal transfer fluid being 
heated or cooled in the geoSolar recharge system 140 with a 
mixing valve 149. 
The geoSolar recharging system 140 comprises at least one 

Solar collector 142 which receives Solar energy or discharges 
energy through night sky radiation. Piping 146 is connected 
to the solar collector 142 in order to heat or cool the second 
thermal transfer fluid. A pump 144 is in fluid communication 
with piping 146 to pump the second thermal fluid between the 
solar collector 142 and the manifold 136. 

Referring now to FIGS. 9 and 10, a vertical geosolar tem 
perature control construction system is depicted. Whereas the 
hybrid system of FIGS. 1-6 incorporated both vertical and 
horizontal storage and the system of FIGS. 7 and 8 incorpo 
rated horizontal storage alone, the system of the instant 
embodiment orients piping in a Substantially vertical direc 
tion to store and retrieve thermal energy. Referring first to 
FIG.9, a section view of a building is depicted. In the instant 
embodiment of the building 210 is of similar construction as 
previously described and therefore will not be repeated. A 
geosolar thermal transfer system 240 is utilized having a solar 
collector 242 which transferS Solar energy for storage in the 
earth E, or discharges thermal energy by means of night sky 
radiation, via the a second thermal transfer fluid. The thermal 
transfer system 240 also comprises a pump 244 for pumping 
the second thermal transfer fluid from the solar collector 242 
to a plurality of geoSolar recharge loops 248, through piping 
246 in the central portion of the building 210. Each of the 
geosolar recharge loops 248 are shaded in FIG. 10 to distin 
guish from vertical distribution loops 237, which are included 
in the active thermal transfer system 230. 
The active thermal transfer system 230 includes a pump 

232 which pumps a first thermal transfer fluid through the 
vertical pipes extending through the walls 214,216 to the pipe 
239 near the roof 212. The active thermal transfer system 230 
includes a plurality of vertical distribution loops 237. As 
shown in FIG. 10, in the foundation plan view, plurality of 
vertical distribution loops 237 are positioned about the geo 
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solar recharge loops 248. Although the active thermal transfer 
system 230 includes some limited horizontal manifold type 
piping to connect the vertical distribution loops 237, the hori 
Zontal piping is limited and hence the active thermal transfer 
system of this embodiment is termed the vertical system. 
The active thermal transfer system 230 utilizes the tem 

perature in the comfort Zone Z, of the earth E to regulate the 
temperature of the first thermal transfer fluid and subse 
quently pumps that first fluid through the active thermal trans 
fer system into the building envelope, defined by the walls and 
roof. As the first fluid moves through the walls 214,216, the 
first thermal fluid again passes adjacent the window sills and 
jams, as previously described to radiate heat or absorb heat 
depending on the building temperature and the temperature 
around these areas of the windows. 

Referring now to FIG. 11, a flowchart is depicted which 
shows one embodiment of operation of the geoSolar tempera 
ture control method of operation. The method begins at a 
starting point 310 where energy is stored in a thermal 
exchange area at step 312. This occurs through the use of the 
geosolar thermal transfer system 40, for example. Next, the 
building 10 is thermally coupled to the thermal exchange area 
at Step 314. As previously described, this occurs by removing 
insulation along the interior Surfaces of the foundation wall 
and at a depth below the known frost line for a given region 
where the building 10 is located. Next, energy is passively 
transferred from the foundation wall to the thermal exchange 
area beneath the building at step 316. Additionally, at step 
318, energy is passively transferred between the thermal 
exchange area and the floor slab 20. 

In addition to this passive transfer of thermal energy, the 
system actively transfers thermal energy from the exchange 
area through one or more pipes and a building exterior wall at 
step 320. The thermal energy is transferred through the build 
ing exterior walls, at step 322, in order to either radiate ther 
mal energy into the building through exposed surfaces at Step 
324, or absorb thermal energy from the building through 
exposed surfaces at step 326. 

Subsequently, the thermal exchange area is either charged 
by the solar collector at step 328 or the thermal energy is 
discharged from the thermal exchange area via night sky 
radiation at step 330. In the event of charging of the thermal 
exchange area, the process returns back to step 312 where the 
energy collected is stored in the thermal exchange area and 
the process begins again. Although the single embodiment is 
described, alternate steps or order of steps may be utilized and 
are considered to be within the scope of the present invention. 
The foregoing description of several methods and an 

embodiment of the invention has been presented for purposes 
of illustration. It is not intended to be exhaustive or to limit the 
invention to the precise steps and/or forms disclosed, and 
obviously many modifications and variations are possible in 
light of the above teaching. It is intended that the scope of the 
invention and all equivalents be defined by the claims 
appended hereto. 
What is claimed is: 
1. A geoSolar temperature control building construction 

system wherein a concrete wall defines a temperature deliv 
ery system, comprising: 

said concrete wall having insulation on at least an out 
wardly facing Surface, said concrete wall having a first 
portion positioned at a first elevation relative to the earth, 
said first elevation being below a grade where said build 
ing construction is located; 

a passive thermal transfer system comprising an inwardly 
facing Surface of said concrete wall being free of insu 
lation at said first elevation to expose said concrete wall 
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12 
to thermal conditions at said first elevation and thermally 
couple said building to said earth; 

said concrete wall defining an exterior wall of said building 
construction generally near a floor slab, said floor slab 
positioned at a second elevation of said concrete wall 
above said first elevation, said concrete wall having a 
second portion above said second elevation; 

an active thermal transfer system comprising a closed loop 
piping system having a plurality of horizontally extend 
ing pipes disposed beneath said floor slab, said plurality 
of horizontally extending pipes further extending 
upwardly within said insulated concrete wall and into 
said second portion; 

a first thermal transfer liquid passing through said closed 
loop piping system, said first thermal transfer fluid 
receiving thermal energy in said horizontally extending 
pipes beneath said slab from at least one temperature 
controlled Zone and actively transferring said thermal 
energy to said exterior wall; 

said exterior wall having a plurality of uninsulated Surfaces 
adjacent an inside Surface of said exterior wall within 
said building, said closed loop piping of said active 
thermal transfer system disposed adjacent said uninsu 
lated Surfaces to transfer thermal energy into or out of 
the building and control interior building temperature; 
and, 

a geoSolar thermal transfer system comprising a Solar col 
lectorand at least one vertically extending Solar recharge 
loop, said geoSolar thermal transfer system one of: (a) 
receiving Solar energy for storage in the earth beneath a 
lowermost floor of said building downward and within a 
perimeter of said concrete wall or (b) discharging ther 
mal energy from the ground to atmosphere to create said 
at least one temperature controlled Zone in the earth 
beneath a lowermost position of said building and down 
ward and within a perimeter of said concrete wall. 

2. The geoSolar temperature control building construction 
of claim 1, further comprising a plurality of temperature 
controlled Zones beneath said building construction. 

3. The geoSolar temperature control building construction 
of claim 2, wherein one of said plurality of temperature con 
trolled Zones is a comfort Zone having a temperature of 
between about 50 degrees and 90 degrees. 

4. The geoSolar temperature control building construction 
of claim 1, said closed loop piping of said active thermal 
transfer system extending along a roof of said building. 

5. The geoSolar temperature control building construction 
of claim 1 wherein said geosolar thermal transfer system 
discharges thermal energy from the earth in the area adjacent 
said recharge loop at least in the winter season. 

6. The geoSolar temperature control building construction 
of claim 1 wherein said geosolar thermal transfer system 
charges thermal energy in the earth in the area adjacent said 
recharge loop at least in the Summer season. 

7. The geoSolar temperature control building construction 
of claim 1 wherein said insulated concrete wall is formed of 
one of cast-in-place concrete, pre-cast concrete, core-filled 
concrete block, or insulated concrete form. 

8. The geoSolar temperature control building construction 
of claim 1, at least one of said plurality of exposed surfaces 
being adjacent an exterior window. 

9. A geoSolar temperature control building construction, 
comprising: 

an insulated concrete wall having a lower portion below 
grade elevation and an upper portion above said grade 
elevation, and said insulated concrete wall defining a 
portion of a building envelope; 
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a floor slab disposed near grade elevation and adjacent to 
said insulated concrete wall at a Surface of said wall; 

said lower portion having an inwardly facing Surface free 
of insulation defining exposed concrete at a depth below 
said grade elevation; 5 

said exposed concrete coupled to a temperature Zone exte 
rior to and beneath a lowermost point of said building 
envelope and passively transferring thermal energy at a 
desired temperature to said building envelope to buffer 
ambient temperature conditions; 

an active thermal transfer system comprising piping dis 
posed within said upper portion of said insulated con 
crete wall having a first thermal transfer fluid therein; 

a geoSolar thermal transfer system comprising at least one 
horizontally extending pipe beneath said floor slab, said 
at least one horizontally extending pipe in fluid commu 
nication with said active thermal transfer system; 

said active thermal transfer system having at least one pipe 
thermally coupled to said building interior to heat or to 
cool said building interior and maintain interior thermal 
comfort by positioning said at least one pipe along an 
uninsulated area of said upper portion of said concrete 
wall adjacent said building interior; 

said geoSolar thermal transfer system further comprising a 
Solar collector to charge or discharge thermal energy 
from a second thermal transfer fluid, said second thermal 
transfer fluid capable of being mixed with said first 
thermal transfer fluid to control temperature within said 
building envelope. 

10. The geosolar temperature control building construction 
of claim 9, wherein said at least one horizontal pipe of said 
geosolar thermal transfer system beneath said floor slab cre 
ates temperature Zones beneath said building and said piping 
of said active thermal transfer system receives said thermal 
energy within said temperature Zone by passing said first 
thermal transfer fluid therethrough. 

11. The geoSolar temperature control building construction 
of claim 9, said geosolar thermal transfer system capable of 
storing thermal energy in or discharging thermal energy from 
the earth beneath said building construction. 

12. The geoSolar temperature control building construction 
of claim 11, said stored thermal energy capable of being 
harvested for building warming. 

13. The geoSolar temperature control building construction 
of claim 11, said discharged thermal energy creating areas of 
decreased temperature which are harvested for building cool 
1ng. 
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14. A geoSolar temperature control building wherein an 

insulated concrete wall defines a temperature delivery sys 
tem, comprising: 

an insulated concrete wall having an upper exteriorportion 
generally above grade and an insulated foundation por 
tion generally below grade; 

said insulated foundation portion having an inwardly fac 
ing Surface being free of insulation; 

said insulated foundation portion defining a thermal 
exchange and storage area in the earth below a lower 
most floor of said building downward and within a 
perimeter of said insulated foundation portion which 
define a plurality of temperature Zones; 

an active thermal transfer system having a first thermal 
transfer fluid and a plurality of pipes extending upwardly 
into said concrete wall and a plurality of distribution 
loops extending Substantially vertically into the earth 
and beneath said building; 

a geoSolar thermal transfer system having a second thermal 
transfer fluid and a plurality of recharge loops extending 
Substantially vertically into the earth, said recharge 
loops charging or discharging the earth with thermal 
energy. 

said plurality of distribution loops absorbing or discharg 
ing said thermal energy and passing said first thermal 
transfer fluid into said concrete wall building envelope; 

said exterior wall having at least one non-insulated interior 
wall Surface on an interior of said building, at least one of 
said plurality of pipes disposed within said upper exte 
rior portion of said building, said non-insulated wall 
Surface radiating or absorbing thermal energy trans 
ferred from said at least one of said plurality of pipes to 
control interior building temperature; and 

said geoSolar thermal transfer system further comprising a 
Solar collector for collection of solar energy or discharge 
of thermal energy, said solar collector in thermal com 
munication with said second thermal transfer fluid and 
said plurality of recharge loops. 

15. The geosolar temperature control building of claim 14, 
said plurality of distribution loops and said plurality of 
recharge loops being Substantially vertically oriented beneath 
said floor slab. 

16. The geosolar temperature control building of claim 15, 
said plurality of recharge loops being Surrounded by said 
plurality of distribution loops. 

17. The geosolar temperature control building of claim 16, 
said first thermal transfer fluid being separate from said sec 
ond thermal transfer fluid. 
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